The pursuit of interdisciplinarity in the marine sciences is at last beginning to come into its own, but the kind of interdisciplinarity that bridges the social, human, health, and natural science realms remains rare. This article traces the evolution of my own history of interdisciplinarity from its early days when I worked in two disciplines, to the present when I have worked with many others to bring together the natural sciences, social sciences, humanities, and earth/ocean sciences in large projects that illuminate the interconnectedness of all these parts of knowledge acquisition. In the process, I have broadened my intellectual vision both in scope and scale, uncovering the many ways in which, quite pragmatically, the very local and the international are more tightly interconnected than is often realized, with all the implications for fisheries governance that that implies. This, then, is both a story and, I hope, a pathway to a rewarding way for young and middle-career fisheries scholars to pursue their research.
Introduction
This is the story of how one social scientist/humanist became a truly interdisciplinary scholar, bridging what were traditionally the "great divides" in academic scholarship, by creating and leading successful social-ecological fisheries (and other natural resource) projects that embraced history, geography, education, health, marine biology, oceanography, earth sciences, sociology, political science, and anthropology, in pursuit of the complex knowledge we need if we are to solve the difficult issues that the world faces today. There is an inherent tension in this topic: how much should it be about me, and how much about the work? I have reported on both, to a degree, and hope it will encourage young and middle-level scholars to shoulder the necessary risks (and weather the "bumps" along the way) that it takes to achieve the enormous satisfaction of knowing that one's contribution to knowledge is of service to the complex issues of this troubled world.
Early days : 1964-1978 I was born curious. Initially, that took me in the footsteps of my father: like him, I became a geography schoolteacher in 1965, even though my History professor at Glasgow University thought I should do History. Then I married and in 1967 migrated to Canada, ending up in Newfoundland where I was able, at Memorial University of Newfoundland (MUN), to combine the two disciplines I loved by doing an MA in historical geography. Living in Newfoundland touched my "small fishing community" heart-as a child we had holidayed in fishing villages, and my father had gone out with the boats, talking to me about the lives of fishers and the virtues and trials of small communities. So, when I went to McGill University in 1974 to do my PhD, I became curious about why fishing was seen, in Canadian staple theory, as a "failed staple." My 1979 thesis (in economic historical geography) examined why settlements established around the fishery failed to develop through the years from 1787 to 1886, and why fishingdependent regions, like Gaspé and Newfoundland, remained impoverished. My analysis of the letters and account books of a Jersey-Gaspé fishing firm, showed there was money to be made in the fish business, but it was made by international merchants and benefitted their Channel Island home, not Gaspé. This was because it was merchants who had the ability to purchase or build blue-water sailing vessels that could get the catch into international markets, and bring back supplies for local people, there being no local suppliers. The merchants in those early colonial days of shortage of specie (hard currency) organized the fishery using a truck (barter) system, in which fishers paid for their supplies with the fish they caught. This effectively "tied" fishers to their supplying merchants, who set the price paid for the fish. The strategy was good for business, but it left little or no disposable income in those early coastal communities, and hence failed to encourage regional development. My work extended the scale of staple theoretical analysis to make its international dimensions clear (Ommer, 1981 (Ommer, , 1986 (Ommer, , 1990 (Ommer, , 1991 .
Working in academia, part 1: 1978-1985 Then as now, jobs in academia were hard to come by, so I was fortunate to find an academic research contract that made me part of a MUN team of historians who were studying the Atlantic Canada sailing ship industry. We wanted to know both why it had been so successful in the second half of the 19th century and then why Atlantic Canadian ship owners had failed (as sail changed increasingly to steam after 1890) to make that conversion themselves (Ommer, 1984) . In that work I learned a great deal from the project lead, David Alexander, about Canadian economic history. Sadly, he died in 1978 and I acquired the job of economic historian in MUN's History department. I now possessed two skill sets, a good knowledge of Newfoundland history and geography, and an abiding fondness for the province and its fishing outports. I also had a burgeoning awareness that being embedded in one discipline could restrict knowledge, should those academic knowledge "boundaries" that stake out intellectual territory be enforced too rigidly. Fortunately MUN's History department saw fit to appoint a geographically trained historical scholar to their faculty, and its Economics department agreed to cross-listed my courses.
My teaching career at MUN deepened and broadened my skills as I taught (and learned more about) not only Canadian economic history, and the history of the industrial revolution both in the UK and globally, but also something of fishery economics under the tutelage of economics professor Bill Schrank (Roy et al., 1992) , whose courses I audited. That became a personal philosophy under which I still operate-learn what one can about different disciplines as and when such knowledge enlarges needed comprehension.
With a much richer sense, first identified in my doctorate, of how the local can be embedded in the national and even international, I continued to research fisheries and fishing communities, spending the next few years studying 19th century Newfoundland fisheries and associated economic development or the lack thereof (Ommer, 1985 (Ommer, , 1989 (Ommer, , 1990 (Ommer, , 1994 . My comparison of the history and evolution of Newfoundland's and Iceland's fisheries challenged the accepted staples perspective that there are "good" and bad staples, and that fish was a bad staple from a development point of view (e.g. Paquet, 1967) . But using an export-based linkage analysis to compare the two economies over time showed that it was not the fish staple that set the economic development path of a region/nation but the structure and historical timing of the political economic vision and consequent actions of its government. Iceland, which had started its development with small-scale agriculture under serfdom (a feudal system controlled in Denmark), rejected that, became independent, and created an industry-based fishery encouraged by state investment in skill and technology, resulting by the 20th century in a highly lucrative industrial fishery and burgeoning economy. Newfoundland by contrast started as a British-owned merchant fishery based on a truck system that left no income accumulation for fishers, plus government policies that failed to develop the region adequately. There was nothing wrong, that is, with fish as such-it was past fisheries policies that failed to encourage the capture of economic linkages from the fishery and thus engender local development (Ommer, 1986) . These findings, still relevant, point to issues of power and scale in fisheries management and government structuring of fishing economies that we now see in many parts of the world (see, for example, Ommer et al., 2009; Ommer et al. in Checkley 2010) .
Learning to become of service to society: [1985] [1986] [1987] [1988] [1989] [1990] Then came a life-changing challenge. By 1985 , Newfoundland was in terrible economic shape, and unemployment was rife: the outport fishery was failing (it was seen as "the employer of last resort"), there were few perceived alternatives, and there was a recession. The government of the day struck a Royal Commission on Employment and Unemployment, and Dr Doug House, Chief Commissioner, asked me to become managing editor of its Final Report. The job of a managing editor is to stop a Commission's research (it is tricky telling researchers they have to finish up), and assess individual pieces of research as they come in. This I did and also wrote some of the sections on the fishery and rural development. The chief commissioner and I put together an integrated analysis of all the work, under the guidance of the other commissioners (House, 1986) , emphasizing the importance of building on local strengths in informal economic community structures, natural resources, oil and gas potential, and tourism, while encouraging education. My initial draft was too "academic." One of the commissioners (Harold Lundrigan) took me to the Boardroom window that overlooked a main street in downtown St John's and pointed to a man in fisher's oilskins stumbling down the road, a little the "worse for wear." "He," said Harold, "is who we are writing for. He has to understand it," and gave me back the whole file. Since then, I have always tried to write accessibly.
In the process of doing all the reading and integrating of research reports, various authors taught me about important questions and methodologies in economics, sociology, natural resource studies, labour studies, and education. I had worked with social scientists, local politicians, and business people and started thinking about development paths in the real world of the present, as well as that of the past. Most importantly, I had learned to value wisdom wherever I found it, and no longer thought of it as being restricted to one or two disciplines, or even to academia. This all laid the basis for the kind of interdisciplinary work on which I have based the rest of my career.
Returning to academia, I was no longer satisfied with analysing 19th century fisheries. I moved my research into the 20th century, putting that together with what I learned from the Royal Commission (Ommer, 1989) . I was struck forcibly by how, over Curiosity, interdisciplinarity, and giving back one hundred years of fishery crises in Atlantic Canada (Ommer, 1989 (Ommer, , 1990 (Ommer, , 1992 , the informal economies of small-scale fishing communities had provided the flexibility that kept families fed and held communities together, despite business cycles, the ebb and flow of fish populations, changing technologies, and government strategies that privileged large-scale firms and urban economies.
Working in academia, part 2: interdisciplinarity: [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] In 1990, the MUN Institute for Social and Economic Research (ISER) executive selected me as their research director, a position I held until 1996. That reinforced my connection with many disciplines (sociology, anthropology, political science, geography, economics, English literature, and history). I knew, of course, that academic disciplines help us understand the world by virtue of their organizing concepts that emphasize certain aspects of the phenomena we seek to know, using their methodologies to organize those concepts into perspectives, hypotheses, and theories. I, however, was now becoming increasingly aware that, while immensely valuable, this bounded thinking can nonetheless downplay, or even hide from view, other aspects of the world that may be important for more complete understanding. I had come to the point where, while recognizing the strengths and limitations of the specialized frames of reference through which the social sciences and humanities analyse some aspects of the world around them, I realized that that must involve a necessarily limited and limiting apprehension of the world or some aspect of it, as will the methodologies disciplines use to apprehend or "capture" their analysis of the world. This is how we learn more about one or a few aspects of something, and it is essential for new learning in a discipline. That said, disciplines, despite their great strengths, do focus on circumscribed representations of a reality that is actually infinitely complex. Scientific "breakthroughs" come about when someone stumbles, not always deliberately (think of penicillin), across another way of thinking that breaks through the limits of existing knowledge and suggests new or emergent ways of seeking knowledge. The differing perspectives of the various disciplines that were part of ISER and the Royal Commission had taught me that knowledge is predicated on contextualized uncertainty, not on certainty, since knowledge of various kinds could offer different (and sometimes contradictory) interpretations and understandings of problems.
I therefore started to broaden my knowledge base by taking on wider commitments. The first of these was to become a member of the Board of the Vanier Institute for the Family on the recommendation of a student whose term was up. I became their program chair, research and was subsequently on the Executive, where I learned about the need for give-and-take to accommodate the various perspectives of board members, the differences involved in doing research that was outside the protection of academia, the need to be able to speak coherently and convincingly, without jargon, for an interested public and business. I also learned about family research and societal impacts at the level of the family. I owe a significant debt of gratitude to Bob Glossop, then researcher director for the Vanier, who shepherded me through this process and remains a trusted and respected friend.
I also was invited (someone must have recommended me) to become a member of the board of the Canadian Global Change Program: CGCP), whose cochair I eventually became. There, work with economists and policy makers and the search for common ground on which to build, broadened my thinking further. I was, for example, made aware of the impacts of global change (including what would become climate change) on Canadian society for the first time. I also took on the related task (probably through the CGCP) of being a member of the IHDP (International Human Dimensions Program) Scientific Committee, where I was introduced to the international social science, environment and development community. It was there that it really dawned on me that the gulf between natural science international research and that of social science, which they held at that time to be unbridgeable, was also dysfunctional-there were knowledge gaps that, as a geographer, I recognized and knew were important. The more I became involved in thinking about global development issues, the more obvious that became.
In 1992 crisis struck Newfoundland and Labrador with the actual commercial (and almost biological) collapse of the groundfish fisheries of the Northwest Atlantic. The subsequent groundfish moratorium threw an estimated 40 thousand people out of work in a single day. As accusations began to fly around in the media blaming overfishing, poor Department of Fisheries and Oceans Canada methodology, water temperature and other possible causes, I felt increasingly confused and uncertain, and knew I needed to reach beyond my own intellectual comfort zone and talk to an approachable marine scientist who could help me thread my way through the various scientific complexities involved. I sought out Dr Richard Haedrich (whom I had heard give a public lecture that talked about scientific complexities), and he, myself and Dr Peter Sinclair, a fisheries sociologist in ISER, drew up a proposal for the "Tri-council" (a creature of the three academic funding councils of Canada)), which was holding a competition for research teams whose work involved at least two of their three major research areas. Our 1993 proposal, Sustainability in a Cold-Ocean Coastal Environment, said we wanted to look at the cod collapse, its impact on coastal communities, and the options that would now be available to sustain such places in the future.
The funded research project was truly interdisciplinary, not multidisciplinary. The distinction is important. Multidisciplinary work is research in which experts each carry out their own part of a study, with an agreed common aim. Their findings are then put together. But Eco-research (as we called it) was comprised of 33 social, natural, and health scientists working together, not separately, on a shared vision and research questions. We asked: Was the collapse of the cod stocks inevitable? Will rural Newfoundland be able to recover? Survive? Is our environment healthy? How are families coping? Will education help? Who is staying? Leaving? Why? The answers were published in an accessibly-written policy booklet, Sustainability of Communities of Fish and Fishers on the Bonavista Peninsula, Newfoundland (Ommer, 1999) and book of essays The Resilient Outport (Rosemary E. Ommer, editor (2002) ) that emphasized state and scientific neglect of the needs, knowledge and flexibility of resource-dependent local populations in their fisheries management policies.
Eco-research was experimental. It pulled together the three worlds of social sciences/humanities, health and natural science to tackle one urgent problem. In practical terms, working together was fostered through various strategies, including holding seminars in which scholars explained the basics of their disciplines, and showed how that related to the research questions. We also rented a house in the research area for a season, in which team members from the different disciplines lived and worked in a kind of field laboratory situation. One striking example of the flavour of the huge learning by everyone involved was when Dr Abrajano, an earth and oceans scientist, went out in a boat with a fisher, who explained to him that, when local people talked about "herring fish," they meant the spring cod that arrived at the same time as the herring. He, I, and the whole team became enthralled by the complexity and sophistication of the coastal ecosystem and what could be learned by marine scientists through formal interviews with local harvesters about fish assemblages, changes in fishing efficiency and serial depletion of populations of cod and other species like lumpfish, about which even less was known than about cod (Neis et al., 1999) . Local Ecological Knowledge (LEK) was an important part of our work and there was a cluster of faculty and students on the team who focused on that field. Local fishers, we found, told team members about winter cod fisheries in the deep fjord waters of Trinity Bay, suggesting a more complex stock structure than that described in the models (Murray et al., 2008) . Some scientists looked more closely at the fish tagging data and those data supported this conclusion. And we learned about strategies for keeping communities afloat, using a tapestry of seasonal occupations-a strategy of people in marginal areas from the earliest times (Ommer and Turner, 2004) .
Using field interviews and historical records, we demonstrated the sustainability of informal economic structures in rural areas, and showed the impact on ecosystems (land and sea-based) of industrial fisheries' technologies, including pollution (core samples), loss of employment (statistics and fieldwork) and environmental deterioration (biology of flora and fauna). We brought team members together to discuss and integrate findings, in meetings that showed that this full interdisciplinarity could work, given a shared (and urgent) vision along with mutual trust and respect. That was enhanced by living conditions in the field and also on campus, where we had a project space that brought student and faculty researchers together. We also benefitted from our Advisory Board who guided us on matters of academic and policy import.
In our Final Report, book and policy booklet, we pointed to the possibility of a future in which fishers could be active stewards of the marine ecosystem under government direction: "it is important to recreate a healthy, productive, and strong inshore fishery as a cornerstone of future rural society and economy" and recommended among other things researching (by gear type, time of day/year and geographical characteristics of the grounds) the age and size selectivities of all marine species caught (Ommer, 1999) . So exciting were the results that my colleagues and I were convinced of the importance of not trying to do research on complex problems alone, but to seek out collaborations with willing and engaged scholars from other disciplines. I began to promote this real face-to-face interdisciplinarity-something I continue to do to this day, cherishing the excitement, loss of ego and acquisition of trust and respect for other "ways of knowing" that carrying out such interdisciplinary work demands. It is always ego-challenging, for example, to find that the insight of someone in another discipline requires one to change one's mind about what had been one's position on a subject-like finding out that fish stocks had been subject to climate change, something I had been on record a few years' previously as denying. Yet, that is intellectual (and personal) growth, learning and increasing insight, and it fosters respect and trust in all kinds of knowledge, not just that of one's own disciplinary or academic perspective. I have been fortunate in having worked with colleagues who taught me what I needed to understand about their disciplines: people who heard my questions willingly and seriously, explained carefully, and did not mock my ignorance of their discipline.
During these years of Eco-research, severe university budget cuts occurred. I was concerned that ISER might be threatened, so I began to network in Atlantic Canada and in conferences across the country, seeking research scholars and centres who were dedicated to coming to grips with complex issues, thus building support for interdisciplinarity and demonstrating the usefulness to universities of research institutes like ISER. It was this, apparently, that led to my being appointed to the Council that governs the Social Sciences and Humanities Research Council (SSHRC) in Canada, who agreed that networking and interdisciplinary research was the only methodology capable of tackling the largescale, complex issues of the day. Now commonplace, that was new thinking then and it was reflected in the 1994 SSHRC Strategic Plan that resulted in new programs, and encouraged the formation of research centres and a Research Chairs program.
Working in academia part 3: 1993-2001
In 1992, Dr Harold Coward (founding director of the Centre for Studies in Religion and Society [CSRS] at the University of Victoria) and I had met at a conference on interdisciplinarity and discovered (during two very compatible presentations) that we shared a passion for working across the sciences, social sciences and humanities divides. He had been promoting a somewhat different way of combining disciplines-one that had individual scholars share their completed research, and then work as a team on a reinterpretation of their studies that was designed to interpret their research and analysis, so as to address a new particular overarching problem. I was interested in seeing how Harold's approach worked and if it could be combined with mine in addressing the issue of the ethical management of Canadian fisheries. In 1997, we built a team that brought together scholars on both coasts, and included west coast First Nations and other scholars from history, sociology, marine science, religion, law, geography, and environmental studies. We generated a cross-disciplinary study in collaboration with The University of British Columbia's (UBC) director of the Fisheries Centre, Dr Tony Pitcher and his colleague, Daniel Pauly (2016) (another contributor to "Food For Thought," 2016). We developed an understanding of the ethics of Canadian fisheries management, using an analysis that looked at "ecosystem justice." Combining the UN principle of the precautionary approach to natural resource harvesting with what we called an adjacency approach, we noted that harvesting regulatory regimes should recognize the interdependence of fish and fishing communities. Indeed, there is an implicit ethic for management that should ensure that dependent fishing communities are not deprived of their access to the resource by the quota policies of the day that have often given primacy to large fishing corporations, many of which were not adjacent to the resource. I found myself, throughout our team deliberations on Haida Gwaii, remembering how Charles Darwin, in Voyage of the Beagle, had commented that "if the misery of our poor be caused, not by the laws of nature but by our institutions, great is our sin." (Darwin, 1836) . We pointed out that large multinational fishing firms are neither tied to a specific fishing location, and thus there is little incentive for such fleets to harvest sustainably, nor does the international regulatory regime enforce such a ethic. The result had been a "race for fish" that was (and still is) responsible for serious overfishing world-wide.
Curiosity, interdisciplinarity, and giving back
One of our team members, artist Pam Hall, produced a body of work, based on her field interviews with harvesters that movingly pictured the crisis in which ordinary fishers found themselves. Her work was part of the book we published (Coward et al., 2000) on the subject, and a companion policy booklet (Ommer and Hall, 2000) , both called Just Fish: Ethics and Canadian Marine Fisheries. These books were the first integrated research-based work on fisheries ethics that has, to my knowledge, been carried out. The work has remained influential, being cited most recently in Jarre et al., (2018) . Our contributing artist, Pam Hall followed up that work by doing an Interdisciplinary MUN PhD using art and scholarly analysis to produce her 2013 "Recruiting the Visual: Knowing our common Place-towards an Encyclopedia of Local Knowledge," in collaboration with fish harvesters and others on Newfoundland's Great Northern Peninsula and Fogo Island (http://encyclopediaoflocalknowledge.com/, and www.pamhall.ca). She has since extended that work (Hall 2017).
The striking similarity of the crises of resource-dependent coastal communities on both the east and west coast of Canada had become obvious to me during the Just Fish work. So, at the end of my term as ISER director, I returned to the west coast on sabbatical and, working with scholars on both coasts, began to put together a proposal to carry out an interdisciplinary comparative study of "communities of fish and fishers" on the west and east coasts, to be called Coasts Under Stress (CUS). I worked on this with scholars from the University of Victoria (UVic), MUN, and the University of British Columbia (UBC) Fisheries Centre.
That year (1999) I also applied for the position of director of the Calgary Institute for the Humanities (CIH), a post that I took up on 1 January 2000, just as CUS was awarded. My goal was to bring to the CIH a wider intellectual reach for the humanities, as I had done at ISER, drawing in business support, seeking promotion through radio programming and public events, and deploying my networking strategy with the surrounding institutions, thus laying a solid basis for the future sustainability of the Institute. While in Calgary, my phone rang one morning: it was Roger Harris telling me he was the Chair of the GLOBEC International Scientific Steering Committee (ISSC)-the Global Ocean Ecosystem Dynamics Program international group of marine scientists, part of the International Geosphere-Biosphere Program research family of which IHDP was also a member. He had heard of my work in IHDP and CGCP and wanted to incorporate the human dimensions of marine ecosystem dynamics into the group, and so was asking me to lead their Working Group 4 (WG4) and join their ISSC. I was excited to do so-this was a whole new dimension to interdisciplinarity. I agreed to chair WG 4 but wanted a natural scientist to cochair with me, using the model of shared skills that I had found most effective. My cochair was Dr Ian Perry of DFO Nanaimo, and we started our work with a joint paper on scale (Perry and Ommer, 2003) to get the discourse going. This became a highly productive partnership: we taught one another when needed; he and I became close colleagues and remain friends to this day (2003, 2008, 2009, 2010a, 2010b, 2010, 2011, 2012) .
My work in GLOBEC scaled up my learning to now become truly global. I learned more of the thinking of marine science, attending their conferences and discussion groups and asking Dr Celia Marasse (a member of the ISSC) to teach me the biology basics of marine food chains, which she generously did. I wanted not only to generate a functioning WG4, but to start work with my colleagues that would ensure that GLOBEC's social science and marine science actually formed a wider more allencompassing whole. We discussed such matters as accessible language, asking about the impact on coastal communities of what was happening in the global oceans, and exploring ways in which that kind of awareness could usefully be built into science research programs and proposals. I was fortunate in having a wonderful group of colleagues who were genuinely interested in what I, and then Dr Perry and I, were doing. We eventually rounded it all off with an interdisciplinary conference held at FAO (Rome) from which came World Fisheries: a social-ecological analysis, edited by Ian Perry, Philippe Cury, Kevern Cochrane, and myself (Ommer et al., 2010 (Ommer et al., , 2011 . It dealt with social-ecological systems in fisheries, fisheries modelling research, different kinds of knowledge involved in fisheries, the values that must be considered in such research, and issues of governance.
Unfortunately this meant that my workload, despite very able secretarial support both in CUS and at the CIH, was beginning to be unmanageable, involving as it did constant national and international travelling and a range of roles. The overload eventually took a toll on my health, forcing me to give up something. I had to decide what could/could not function well without me. The funding for CUS was awarded in my name; I had to keep that and wanted to. GLOBEC was creating something new and important and could not be left. The CIH, however, was now secure and functioning well under its new modus operandi. So, with real sadness, I explained the situation and resigned from the University of Calgary at the end of 2001. The CIH still continues its excellent work, broadening out in interesting ways under its next two Directors.
Working in academia, part 4: Coasts Under Stress

2002-2010
I was fortunate. Martin Taylor (then VP Research at the University of Victoria) offered me a home for the 3þ remaining years of my CUS funding. It was risky (I lost tenure and my full professor status), but I accepted the contract offer, because CUS was both a major methodological experiment, and an important piece of research dealing with the highly complex but crucial issues of social and ecological health. It was the most significant team research of my academic life and, like the earlier MUN Ecoresearch project, combined all three major research areas, but it now extended that team methodology to two coasts. It comprised 51 scholars in 12 universities, museums and government departments, with 300 students and RAs examining both First Nations and settler communities, with (on the east coast) people who had been in Eco-research and thus knew the interdisciplinary ropes, while the west coast part of the team came together through meetings and seminars that identified research questions, discussed shared language, and honed the proposal.
There are two separate problems to be solved when building large geographically distant team projects: how to integrate governance and management, and how to integrate the findings from the resulting research. Having a workable management structure from start-up on is imperative if the whole project is to cohere. The CUS Executive was composed of a social and a natural science cochair for each coast, and we decided that the two coastal sub-teams would echo that and be run by a steering committee under the coastal cochairs, who would communicate with each other and the Executive. The coastal steering committees were made up of the social and scientific chairs of the different parts of the research. Dave Schneider, a highly creative marine biologist, suggested we model our research organization on the seastar, whose arms would be differing bits of the work and whose Centre, made up of the executive and support staff, would be responsible for overall research coherence and integration. We therefore created (in a series of coastal meetings and one final bicoastal meeting) five "arms": Arm 1's focus and overarching question dealt with lay and expert knowledge, Arm 2's focus and question with TEK/LEK and science through time; Arm 3's focus and question was with non-renewable resources, Arm 4's were renewable resources (including fish) and Arm 5's focus and question dealt with health and education. My task was to understand what was intellectually going on in each Arm, deal with oversight issues of budget (if needed), resolve tensions or debates, and ensure overall integration of the work.
In early team meetings, we created a framework (Figure 1 ) that modelled the relationship of the various subcomponent issues of the Arms with one another over time. That allowed our researchers to know what their part was in the whole and how it related to the other parts: this is essential if the end result is to be one integrated piece of work. The model, and the seastar metaphor (which became our logo) also showed how the education and health, social and natural science parts of the work related to the whole, which was equally important for team building and overall research coherence and integration. We also created a research reporting structure that required researchers to report on their work to their steering chairs, and at team meetings, so that links they identified to other parts of the work could be discussed and developed (see Appendix One of the final volume, Ommer et al., 2007) . Finally, we once again benefitted from a strong Advisory Board who could give us guidance on fisheries (Dr John Davis) and policy (Dr Doug House).
We also took cognisance of the fact that publishing priorities could be different among different groups: books are important to social science, and articles to natural science. So, we built into our final volume an individually identifiable (cite-able) recognition of work. The Team agreed at our last team meeting to acknowledge contributions by name and percentage at the beginning of each chapter, so that everyone's work could be cited and recognized. We also published individual papers in appropriate journals, while various groups also published a series of topic books, focused on local traditional and other kinds of knowledge, on food, on power, and on forestry. Finally, guided by Drs Davis and House, we published a briefing style booklet of "policy reflections" (2006) . My Executive Assistant, Carrie Holcapek, and I created in house a booklet for the communities with which we had worked, showing the west coast on one page, and the east coast on the opposite page, so that coastal similarities and differences could be easily grasped.
What our findings, reduced to their core, told us was that despite the geographical and resource base differences of the two coasts, there were striking similarities in ecosystem and human health-"social-ecological health" (Berkes, 1999 and many others). They were not, then, caused by geography or by natural endowments per se, but by business strategies and government resource management policies that had remarkably similar social consequences on both coasts: communities and fish and forests in distress (details in Ommer et al., 2007) . Canadian economic restructuring (downsizing of labour, for example) had, in effect, reduced social-ecological health and wellbeing in coastal communities. We also found that the flexibility that had once belonged to coastal communities on both coasts was being eroded as that same flexibility strategy was employed by corporations for their own benefit, making it harder for people to sew together the patchwork of marginal employment opportunities that had been the foundation of coastal community resilience. To give one example of many, some ferry crews always had to be on call, and if they were not available because of other employment, they went to the bottom of the list. This tactic was neither new nor confined to one business: it is increasingly found today in many low-wage jobs, such as those in fast food outlets, and in Newfoundland fisheries (Neis, 2014) . 
Curiosity, interdisciplinarity, and giving back
Working at the local, national and international levels: [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] When I returned to UVic in 2002 I had agreed, along with running CUS, to do "grantscrafting," which I define as helping social science faculty and students to write successful grant applications. This was an obvious extension of my experience on SSHRC Council and with writing and adjudicating SSHRC grants. It was also a fruitful way of "giving back" to the academic community and also to the funding councils, because it generated better applications, a result that is of benefit to funder and researcher alike. My grantscrafting work has improved the success rate for faculty, and generated dramatically better rates for students. SSHRC's then-president Chad Gaffield noted the rapid acceleration of student success rates at UVic., which he called "the Ommer effect"! I put my methodology for this together in a paper that can be found on the UVic website (Ommer, 2014) .
Building on what I had learned, there was also work to be done in the national and international research communities, in those areas where I strongly felt interdisciplinarity would benefit the research being done. During the years from 2001 to 2010, we completed the Coasts Under Stress project, including publications, and the VP Research appointed me Director of UVic's Centre for Earth and Ocean Research, which we renamed ICOR (Institute for Coastal and Ocean Research), where I stayed until I retired. Throughout these years, I was invited (by people who were aware of the value of social science, or who knew about CUS), to participate in provincial, national and international research committees/boards of directors that wished to include the social science and humanities perspectives in the research they sponsored. For example, in 2007, I was asked by the Chair, Dr John Grace, to become a member of the Council of Canadian Academies' Expert Panel on Gas Hydrates, because of the oil and gas and social science research in CUS. The panel was composed of natural scientists and businesspersons, myself excepted. Mindful of the remarkable McKenzie Valley Pipeline study by Justice Berger, we consulted the First Nation, whose traditional territories might well be impacted, and who had considerable social and ecological wisdom to bring to the issue at hand. Chief Simon Lucas came to meet us and, after we clarified what we were doing as a Panel, explained his own First Nation's perspective on oil and gas endeavours. We learned how stewardship was vital to First Nation thinking, and what hazards they knew confronted both people and the ocean in oil and gas exploration. His moving and deeply knowledgeable thinking was a rewarding experience for everyone, and that perspective was included in our Report.
Then in 2007 and again in 2012, I was asked to be a member of the German Excellence Initiative Review Panel (geosciences), in particular those proposals that had to do with fishing, and once again found myself talking to teams of natural scientists who (in 2007) had not considered the value of having social scientists other than economists on their teams. Initially there was resistance to the idea, and considerable discussion occurred about what scientific rigour might have to be sacrificed when the (not always quantifiable) social "values" analysed and interpreted in sociology and anthropology are introduced into research. However, scholarly discussions of social values are different from non-evidence or analysis-based general opinion, and that was made clear in the course of our deliberations. By the 2012 competition, there were real attempts being made to involve social scientists and humanists on these teams.
From 2008 to 2012, having been involved previously in doing workshops for them on interdisciplinarity, I was recommended by Harold Coward to be appointed a member of the Board of Directors of Genome BC, and chair of their Society and Ethics Advisory Committee when his term there was up. I worked hard to convince a board of business, government, and medical scientists about the necessity of building social science analyses into research projects. They set up a project that studied fish genomics and included speaking with local fishers-their first experience of social science community-based research, but it was difficult, with a lot of tension felt both by community people and scientists. It is going to take time to convince genomics scholars and their government funders that the role of social scientists on genomics teams is not just to explain to the community what the science is doing and how it will benefit them (effectively a translation service!), but to also bring into play an analysis of the interests, concerns and issues that communities are experiencing.
My last two pieces of formal academic work were in 2009. First, Andrew Weaver (then an oceanographer, climate scientist and writer for the IPCC team that won the Nobel prize, now a Member of the British Columbia [BC] Legislative Assembly and Leader of the BC Green Party politician) and I put together a proposal to the Canadian Network of Centres of Excellence to look at climate change impacts on water. The NCE had invited interdisciplinary team projects (including social science) to apply in the call for proposals, so Andrew and I put together The Canadian Water Security and Community Solutions Network (WSCSNet). We wanted to address, in the Canadian context, the national and supra-national water availability and community sustainability issues, issues that involve more than one region, and local problems, seeing this as "science in the service of community and governance." The NCE panel expressed great interest in how we could incorporate social issues (including those of First Nations) into the work, but we also experienced resistance, much of that about the science, to judge from the questioning of the adjudication panel. To our great disappointment, we were not funded. It was a sad end for Andrew and me to our research careers, but an important lesson for scholars: you cannot always get funds, no matter how valuable the work. These big projects are always difficult, time-consuming, and resources are required to put them together. It is possible to do only a small number of such large projects over the course of the average career. Committees have biases, and disciplinary tensions can lurk beneath the surface of committee decisions, as I know, having sat on such panels. Nonetheless, if the issue at hand is complex, needs interdisciplinary analysis, is socially and scientifically important, and the team shares the research vision and is dedicated to doing the work, then it is always worth applying for funds! The second was a result of my GLOBEC Benguela and South African connections. I was asked to give the keynote address at the 2009 Benguela Current Commission (BCC) Symposium at Swakopmund, Namibia. I reported on the CUS team's fisheries management findings, focusing on 15 mismatches between fisheries policy and management practice in the fisheries (Ommer et al., 2007, pp. 68-93) . I called it Fisheries Research, Management and the Human Dimension, and, among other things, it pointed out that the spatial scale of management will need to match, much more closely, the spatial scale of the underlying resource. For example, ecologically, we have managed our east coast fisheries at far too large a spatial scale-that of the large sections of the NW Atlantic. But cod stocks (and the stock structures of other species) are much more complex than we thought: some cod stocks, for example, are very local; some hardly migrate at all. This is now much better understood than in the past but it is less clear that we have been able to identify and implement a fisheries management structure that can protect the biodiversity inherent in multiple stocks and populations. Government social and resource management policies concerned with coastal communities often refer to "the individual fisher," not taking into account how individuals are embedded in households and communities, a point that holds for many regions of the world. The consequence is that what government managers have referred to as "individual impacts" actually rebound on households and communities. Putting these two things together-the scale at which ecological systems respond to change, and that at which people respondwe can see why we are now faced with both biophysical degradation and social challenges around the globe.
Our work met with great success: the Symposium recommended that I form a team to hold a workshop under the sponsorship of the BCC to inform fisheries managers and scientists from the three countries (Angola, Namibia, South Africa) of the work. The workshop took place in Swakopmund in mid October 2011, led by Moeneiba Isaacs, Barbara Paterson, Grant Murray, and myself. Its goals were to describe the problems that arise when there are geographical, temporal, and knowledge mismatches between management practice and the experience of fishers; and to provide a discussion-based "workshop" arena for identifying and engaging with those problems in the BCC Large Marine Ecosystem (LME). It was made up of lectures on mismatches in fisheries governance structures and afternoon breakout sessions where participants applied the lecture material to their own circumstances. It was attended, at the behest of the BCC, by senior fisheries scientists and managers from all three BCC countries, as well as the Director of the BCC, Dr Hashali Hamukuaya, and Ulitala Hiveluah, Permanent Secretary of Fisheries and Marine Resources, Namibian Government. It was a great success; at the end of the week, all attendees presented three final power-point reports on what they had learned. Those reports and the workshop materials were given to the BCC for future use and the possible creation of an Institute of the BCC.
Later years: giving back: 2010-present
In 2010, I officially retired (aged 67), but retained adjunct status at UVic in both their history and geography departments. It was time to give back to academia some of the skill sets I had developed in my career. To date, I have continued to work, doing fish-related and other work and have, for example, been a regular thesis examiner for the University of Cape Town's Marine Research Institute, working primarily with Dr Astrid Jarre, whom I met on the GLOBEC ISSC, and who was fascinated by CUS. She has developed the CUS model for the South African context, and she and I have now also published together (Jarre et al., 2018) . I have also been involved in a Genome BC research project that is looking at coho salmon in BC, in which genomics scientists are working on genes to make these fish more resilient, and social scientists are looking at the knowledge of local First Peoples as well as seeing if the genomics work will be acceptable and useful to them. In addition, I continue to work at UVic as their universitywide SSHRC grantscrafter, and I sit on several large team research Advisory Boards, mindful of the vital importance of my own Advisory Boards in the past and often at the request of former colleagues, such as Barb Neis (On The Move, an investigation of mobile labour) who had been part of much of my earlier work and Rashid Sumaila (OceanCanada), once a trainee in CUS. Advising research teams using my experience is important. For example, it concerns me that the probability and importance of research integration does not seem to really be an issue with many teams and funding adjudication committees, even though sub-projects that do not integrate would have been better as stand-along projects. This is because overall coherence and integration, which should be the central concern of interdisciplinary teamwork from its earliest conception on, can be sometimes very hard to get going. It nonetheless is what makes the difference between team research and individual work, because lack of integration results in what is sometimes called a "Christmas tree"-very pretty bits and pieces, but not a coherent whole. Achieving integration is essential, therefore, and the capacity of a proposal to cohere should be a major concern of research team leaders and also funders, their evaluation committees and expert panels.
I also give invited presentations from time to time, some of them challenging. In a 2015 meeting of the Royal Society of Canada, for example, I was invited to speak on "The Humanities and Marine Biodiversity." I spoke to them of promoting marine biodiversity as an essential component of our planetary home, reminding people that engaging hearts as well as minds is one of the things the humanities, in partnership with the sciences, can help to provide. Cross-discipline metaphors, for example, are very rich: we can persuade people to ponder marine food security, point out that not only people, but also the fish in the oceans, are becoming food insecure, since their food-webs are disturbed, and thus their capacity to sustain themselves, as biodiversity shrinks. We can write about cultural keystone species (Garibaldi and Turner, 2004) -what cod means to Newfoundlanders; salmon to BC First Nations; buffalo to the Cree, caribou to the Inuit. I think about cultural diversity (Ommer and Team, and other hybrids like it, because (borrowing from the biological sciences) that is a kind of ideas diversity-and the richer the diversity, the more inherent integrity the cultural knowledge system possesses! That could help to explain to people-to politicians, managers and non-coastal folk-why marine and social biodiversity (social-ecological biodiversity) are so important to marine life, to cultural life, to society, and to this planet. The truth is that we all-humanities, social sciences, marine sciences and local experts-urgently need to come together to effectively generate such attitude change. Only thus can we save our oceans and marine life in all its diversity.
Conclusion
Life is never linear, although talking about it requires themes and order. Likewise with scholarship: themes and order are important, and to attain in-depth knowledge and understanding of part of reality is among the many good reasons why disciplines exist. There are, however, also some problems that are too complex to be resolved by one discipline's wisdom. For these, scholars like me are useful. We want to get closer to the many messy aspects of reality, break out of the disciplinary silos to get closer to the lived realities of (in my case) coastal community ecosystems, and try to capture the people's "view from the beach" and the impact of fishery practices on the marine ecosystem.
I have based my thinking on two fundamental premises over much of my career. These are (i) the importance of all academic work being relevant for societal understanding and development, and (ii) the importance of not clinging to one approach in analysis when there is wisdom to be sought in other approaches, perspectives, fields, areas and disciplines. It is the search for relevance and my endless curiosity about complexity that shaped (and still does) my thinking and actions. It also explains my various team research projects as effective ways of making interdisciplinary analyses coherent, of seeking ways to draw together the tangled skeins uncovered in that search for context and complexity.
It is common sense that solutions to complex problems require knowledge that comes from, not just one, but several disciplines; it must also include the wisdom of policy makers, other specialists, and local people. The latter are also experts, having been, involved over generations: their understanding is equally rich (Garibaldi and Turner, 2004; Ommer and Turner, 2004) . We always need to be aware of the assumptions that ground disciplines and that may need to be challenged, either from inside the discipline, as some scholars do, or beyond and between them, as others are increasingly starting to do. To fail to do one or the other of these is to risk missing essential new insights and knowledge, and to leave old assumptions unchallenged and perhaps even undetected.
Complex environmental, resource and social issues require input from those affected and from all those disciplines that have pertinent specialized knowledge, not just those that can "easily" work together because the methodologies involved are compatible. Fisheries managers actually manage people, not fish, so they need the requisite understanding of societal complexity. Brief discussions in focus groups are not enough to bring such complexity into the picture, especially when power is so clearly on the side of policy makers and scientists in such discussions. It should not surprise us, then, if fisheries management policies either fail, or create serious social disruption, or both. The same is true for other resource sectors. Why, then, focusing on fisheries, do the structures of fisheries management world-wide remain narrow and overly invested in marine science, as Cochrane (2017) has also noted?
It is our task, I think, to always be aware that, to protect our marine ecosystems and coastal communities that (like many communities, have nowhere else to go), we must have:
Learned from a life where cliffs and strand (The ocean and the land) In subtle balance with each other's wealth Jointly supply the riches of the poor.
Here's an integrity of earth and man, Complex and finely-turned to fit the balance of their days: This is their ledger and their life's accounts. (Ommer, 1983) While I recognize that not everyone is (or might wish to be) an interdisciplinary scholar, it is a particular joy to mentor those who are interested in this developing approach to scholarship. I also, of course, continue to receive new wisdom and understanding from all those I mentor, whose grants I help craft, and for whose research programs I act as an advisor. My hope and wish is that this article will be of use to those who are still working on active research, especially those who are braving the choppy interdisciplinary waters of marine and coastal communities' social-ecological health.
